Luteinization-associated changes in protein stability of the regulatory subunit of the type I cAMP-dependent protein kinase.
The purpose of this study was to determine how RI alpha, the R subunit of the type I cAMP-dependent protein kinase, is regulated in rabbit ovarian follicles in response to the preovulatory luteinizing hormone surge. When soluble extracts from rabbit preovulatory follicles and 7-day-old corpora lutea were photoaffinity-labeled with 8-N3-[32P]cAMP, 3-fold more RI alpha was detected in corpora lutea than in follicles. Based on DEAE-cellulose chromatography, both type I holoenzyme and free RI alpha increased during luteinization. Western blot analysis of soluble extracts obtained from follicles and corpora lutea at various time points after human chorionic gonadotropin (hCG) injection revealed a 6-10-fold increase in RI alpha protein by 5 h after hCG injection. However, based on Northern blot analysis and solution hybridization/RNase protection assays, this increase in RI alpha protein was not due to an increase in RI alpha mRNA. These results suggested that RI alpha subunit levels were post-transcriptionally regulated. Half-life determinations indicated a 2.1-fold increase in the stability of RI alpha when follicles were incubated in the presence of hCG. The effect of hCG on the stability of RI alpha could also be mimicked by forskolin, thus suggesting that a rise in cAMP levels in follicles during the luteinizing hormone surge plays a role in RI alpha subunit stability. We conclude that RI alpha protein is stabilized in follicles by hCG treatment and the consequent rise in follicular cAMP levels.